As previous studies in this group of children had indicated that more severe hypothyroidism was associated with a greater deficit in IQ score, the subjects have been divided into two groups: 31 children with pretreatment thyroxine concentrations of 40 nmol/l or less and 28 children with pretreatment thyroxine concentrations greater than 40 nmol/l; the median age at the start of treatment was 26 days (range 10-40 days) in the first group and 27'5 days (range 19-57 days) in the second.
PSYCHOLOGICAL ASSESSMENT
The children were assessed using the five verbal and five performance subtests of the WISC-R. The tests were carried out in schools by the same psychologist (WFS) who was blind to the results of previous assessments and the pretreatment thyroxine concentrations.
STATISTICAL ANALYSIS
The statistical significance of differences in mean values between the hypothyroid children and controls, and the two groups of hypothyroid children was assessed using t tests. The full scale IQ results were also compared with the scores obtained at 3 and 5 years using linear regression and correlation analysis.
Intellectual development at 10 years in early treated congenital hypothyroidism A probability of less than 0-05 was taken to indicate statistical significance.
Results Table 1 gives the mean verbal, performance, and full scale IQ scores for all the hypothyroid children and their controls. Overall, the mean scores for the hypothyroid children were four to five points below those for the controls, but the differences were not statistically significant. Table 2 gives the mean results for all the WISC-R subtests together with the verbal, performance, and full scale scores for the hypothyroid children divided into two groups by pretreatment thyroxine, and for their controls. The children with severe congenital hypothyroidism (pretreatment thyroxine 40 nmol/l or less) showed a deficit of about 10 IQ points with respect to the verbal, performance, and full scale scores, compared with those with less severe congenital hypothyroidism (pretreatment thyroxine greater then 40 nmol/l) and to the two groups of controls. This deficit in the children with more severe hypothyroidism was present across all the subtests except for picture completion. Table 3 gives the mean results for the full scale IQ scores for the two groups of children with congenital hypothyroidism, compared with the mean full scale scores previously obtained at 3 and 5 years. At all three ages the differences between the scores for the children with severe congenital hypothyroidism and those less severely affected reach statistical significance (t 2-06-293; p<005 to <0-01).
IQ assessments at 10 years showed highly significant correlations with the results obtained at 3 years (n=48; r=0-73; p<0-0001) 
Discussion
The results of this study show clearly that although the mean IQ scores in children with early treated congenital hypothyroidism generally fall within two standard deviations of the mean for the control population, deficits in IQ scores are consistently present in those children who have more severe forms of hypothyroidism (plasma thyroxine 40 nmol/ or less at diagnosis). This is evident by 3 years of age and persists at 5 and 10 years, and is not compensated for by five years of full time education.
These results are in agreement with the findings in a national cohort of children born between 1982 and 1984 (after the children in the present study) and tested at the age of 5 years. The results showed a non-linear association between pretreatment thyroxine and later intellectual functioning, with a threshold effect at about 43 nmolIl.13 Owing to the smaller sample size in the present study, however, the Differences in the proportion of patients with pretreatment thyroxine concentrations less than the 40 nmol/l threshold might explain the differences between these studies.
These results also show that assessments carried out at 3 and 5 years of age are highly predictive of intellectual functioning at 10 years in children with congenital hypothyroidism. This finding would be expected in normal children and supports the view that the speed of intellectual development in children with congenital hypothyroidism does not significantly deviate from the expected pattern during the years of primary education.
In conclusion, our findings indicate that at 10 years there is a persistent impairment of IQ score in children with severe congenital hypothyroidism, despite early treatment, and it remains to be seen whether this is associated with educational or behavioural difficulties.
We thank all the paediatricians who have helped with this study, and also the families who agreed to participate. The work was supported by a project grant from the Medical Research Council.
